Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 1 -035705 

(43)Date of publication of application : 09.02.1 999 



(51)Int.CI. 



C08J 5/18 
B29C 41/12 
B29C 41/24 
C08K 3/32 
C08L 81/06 



// B29K 71 :00 
B29L 7:00 



(21 )Application number : 09-199941 
(22)Date of filing : 25.07.1 997 



(71) Applicant : SUMITOMO CHEM CO LTD 

(72) Inventor : KANEMITSU AKIYOSHI 



(54) PRODUCTION OF POLYETHERSULFONE RESIN FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polyethersulfone resin film improved in color tone, esp 
in the degree of yellowing, by adding hypophosphorous acid and/or phosphorous acid to a 
polyethersulfone resin soln., then casting the soln. onto a carrier, and peeling the resultant film 
from the carrier. 

SOLUTION: A polyethersulfone resin having repeating units represented by the formula: [-Ph- 
S02-Ph-0-] (wherein Ph is phenyl) is dissolved in a solvent (e.g. N,N-dimethylformamide. N- 
methyl-2-pyrrolidone methylene chloride, or chloroform) to give a resin soln. having a viscosity 
of 1 5 P or lower. After 50-200 ppm hypophousphorous acid and/or phosphorous acid is added 
to the soln., it is cast on a carrier, dried by evaporating the solvent, and peeled. Thus is stably 
produced a polyethersulfone resin film which exhibits a low degree of yellowing, an excellent 
clarity, a good surface smoothness and a high thickness accuracy and is suitable as an optical 
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film. 
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C6H4S02C6H40C6H4C6H40 and 100 ppm (on PES) hypophosphonic acid was cast on glass 
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NOVELTY - Hypophosphorous or phosphorous acid is added to a polyether sulphone group 
resin solution and applied on a support body. The film is dried and then exfoliated 
from the support body. About 50- 2000 ppm of hypophosphorous or phosphorous acid 
is added to the resin solution. 

In an example, about 0.08 weight part of hypophosphorous acid was dissolved in 2 
weight parts of methanol and added to 98 weight parts of methylene chloride solution 
(A) . The solution (A) was added to 15 weight parts of PES, 17.6 moler of which has 
structural unit of -ph~S02-ph-0-ph-ph-0- and 82,4 moler of which has a structural 
unit of formula -ph-S02-ph-0- , such that hypophosphorous acid was set at a 
concentration of 100 ppm. Further, methylene chloride was added so that the total 
amount with solution (A) becomes 85 weight parts. The resin solution was applied 
on a glass Petri dish and kept at room temperature. Then, it was dried at 120 ^C 
for 8 hours and 90 °C for 8 hours. The PES film obtained was tested for the degree 
of yellowing which showed a low value of 0.92. 

USE - For optical films, as substrate for liquid crystal elements, etc.. 
ADVANTAGE - The film has low degree of yellowing and provides high colour tone 
when used in optical elements. ABDT JP11035705 

USE For optical films, as substrate for liquid crystal elements, etc. . 
ADVANTAGE 

The film has low degree of yellowing and provides high colour tone when 

used in optical elements. 

NOVELTY 

Hypophosphorous or phosphorous acid is added to a polyether sulphone group 
resin solution and applied on a support body. The film is dried and then 
exfoliated from the support body. 
EXAMPLE 

About 0.08 wt part of hypophosphorous acid was dissolved in 2 weight parts of 
methanol and added to 98 weight parts of methylene chloride solution (A) . The 
solution (A) was added to 15 weight parts of PES, 17.6 mole^^ of which has 
structural unit of -Ph-S02-Ph-0-Ph- Ph-O- and 82.4 mole- of which has a 
structural unit of formula -Ph-S02-Ph-0- , such that hypophosphorous acid 
was set at a concentration of 100 ppm. Further, methylene chloride was 
added so that the total amount with solution (A) becomes 85 weight parts. The 
resin solution was applied on a glass Petri dish and kept at room 
temperature. Then, it was dried at 120 ""C for 8 hours and 90 
°C for 8 hours. The PES film obtained was tested for the degree of 
yellowing which showed a low value of 0.92. 
INORGANIC CHEMISTRY 

Preferred composition - About 50- 2000 ppm of hypophosphorous or 
phosphorous acid is added to the resin solution. 
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Machine assisted translation - JP 11-035705 
CLAIMS 



[Claim(s)] 

[Claim l]In a method of casting a resin solution which dissolved polyether sulphone system 
resin in a solvent on a base material, exfoliating after desiccation and from a base material, 
and manufacturing a polyether sulphone system resin film, A manufacturing method of a 
polyether sulphone system resin film carrying out to a resin solution by adding 
hypophosphorous acid and/or phosphorous acid. 

[Claim 2]The manufacturing method according to claim 1 whose addition of 
hypophosphorous acid and/or phosphorous acid is 50-2000 ppm to polyether sulphone system 
resin. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method of manufacturing a polyether 
sulphone system resin (PES) film. It is related with the method of manufacturing stably the 
PES film which was excellent in the film color tone in detail. It is related with a method 
suitable for manufacture of the film excellent in the color tone required of optical films, such 
as a substrate for liquid crystal elements, and a phase difference film. 
[0002] 

[Description of the Prior ArtJFrom the former, the tllm is manufactured by various methods. 
Especially, the film of an optical application is manufactured by the melting extrusion 
method and the solvent cast method in many cases. Although a melting extrusion method is 
simple for a manufacturing process compared with the solvent cast method. Since non-melt 
and tailing are difficult, on the tllm obtained, it is easy to produce the surface discontinuity 
which the fall of surface smoothness by a die line etc. and coloring by heat break out easily, 
and uses a foreign matter etc. as a core, and is not necessarily fit for manufacture of the 
optical film. On the other hand, although there are problems of a process — that a solvent is 
used for the solvent cast method and a drying process is required — surface smoothness and 
thickness accuracy are good, and since tailing can be easily done by filtering a resin solution 
and there is no coloring by heat, it is a method suitable for manufacture of an optical film. 
[0003] 

[Problem(s) to be Solved by the InventionJHowever, neither the cell substrate for liquid 
crystal elements nor the PES film of the quality which can not necessarily be satisfied by 
coloring resulting from coloring of PES resin itself when a PES film is used as a phase 
difference film is obtained, the color tone of the PES film obtained by carrying out to a resin 
solution by adding hypophosphorous acid and/or phosphorous acid as a result of inquiring 
wholeheartedly so that this invention person may reduce coloring of a PES film in view of 
this situation and it may raise transparency, especially yellowing ~ it found out that a degree 
was improvable and resulted in this invention. 
[0004] 

[Means for Solving the Problem]Namely, in a method of this invention casting a resin 



solution which dissolved polyether sulphone system resin in a solvent on a base material, 
exfoliating after desiccation and from a base material, and manufacturing a polyether 
sulphone system resin film. It is a manufacturing method of a polyether sulphone system 
resin film carrying out to a resin solution by adding hypophosphorous acid and/or 
phosphorous acid. 
[0005] 

[Embodiment of the Invention]PES used by this invention is usually a lower type, -izing 1 
[0006] 

[Formula l][-ph-S02-ph-0-] 

(ph expresses a phenyl group among a formula.) although it is resin which consists of a 
repeated structure unit shown, it may be a copolymer which includes other repeated structure 
units for various physical-properties improvements, such as intensity, endurance, and the 
stability of a resin solution. As such a repeated structure unit, it is a lower type, -izing 2 [0007] 
[Formula 2][-ph-S02-ph-0-A-0-] 

(ph expresses a phenyl group among a formula and A expresses the formation 3 of following 

formula , or ** 4.) 

[0008] 

[Formula 3][-(ph)n-] 

(ph expresses a phenyl group among a formula and n expresses the integer of 1-4.) 
[0009] 

[Formula 4][-ph-(B-ph)m-] 

(ph expresses a phenyl group among a formula, B expresses the alkylene group, oxygen atom, 
or sulfur atom of the carbon numbers 1-3, and m expresses the integer of 1-3 .) 
[0010]It is not restricted especially if the solvent used by this invention dissolves PES, and 
N.N-dimetliylformamide, N-methyl-2-pyrrolidone, a methylene chloride, chloroform, etc. are 
mentioned, for example. These solvents can mix two or more sorts, and can be used. Since 
the solubility to the resin solution of the hypophosphorous acid added and phosphorous acid 
is raised, the mixed solvent of the solvent which is easy to dissolve the above PES(s), and a 
solvent like acetone and methanol which cannot dissolve PES easily if independent can also 
be used. 

[001 1]A solution uniform [ the PES concentration in a resin solution ] and stable is obtained, 
especially if the viscosity from which the stable flow casting is obtained is secured, are not 
limited, but when using a die, a doctor knife, etc.. In order to keep the defect of a wind ripple 
or the shape of ripples from arising at the time of desiccation, the concentration that the 
viscosity of a resin solution will be about 1 5 poise or more is preferred. When casting a resin 
solution into containers, such as a petri dish, or when carrying out with a spin coat method 
etc., concentration which considers the ease of spreading of a resin solution and turns into 
hypoviscosity (lowering from about 15 poise) comparatively is preferred. 
[00 12] As a base material used by this invention, what is used by the usual solvent cast 
method is used, and various construction material, such as a PET film, a metal belt, and a 
rotating drum, and a thing of a gestalt which performed a glass plate and releasing treatment 
are mentioned. 

[001 3]A method for which a flow casting method of a PES solution is used by the usual 
solvent cast method is used, and a spin coat method, a method of using the doctor knife 
method, a method of using a die, a method of using a roll kneader, a method of using a 
comma roll, etc. are mentioned. 

[0014]Manufacture of a PES film is performed by exfoliating a film, after casting a resin 
solution which adjusted resin concentration on a base material and drying so that it may 
become the above-mentioned viscosity. Although a drying method in particular is not 
restricted, it is preferred that a hot wind of heat-resistant temperature of resin and temperature 



set up in consideration of the volatility of a solvent performs. 

[0015]Quantity of hypophosphorous acid added to a resin solution in this invention and/or 
phosphorous acid is usually about 50-2000 ppm. When too small, an effect is small, and since 
other physical properties - a film which will be obtained if too large becomes weak — are 
affected, it is not desirable. 

[0016]An addition method in particular to a resin solution of hypophosphorous acid and/or 
phosphorous acid is not restricted. Since it is generally hard to dissolve in a polar low organic 
system solvent, in the range which does not spoil the solubility of resin. After considering it 
as a mixed solvent using polar, comparatively high solvents, such as water and methanol, 
hypophosphorous acid and/or phosphorous acid are added and dissolved, or it adds and 
dissolves in a polar high solvent comparatively, and is usually carried out by a method of 
mixing this with a main solvent. 
[0017] 

[Effect of the Invention]the method of this invention — yellowing — a PES film with a low 
degree can be manufactured and it is suitable as a method of manufacturing optical tllms of 
which a high color tone is required especially, such as a substrate for liquid crystal elements, 
and a phase difference film. 
[0018] 

[Example]Hereafter, although an example explains this invention in detail, this invention is 
not limited to these examples, in addition — in total light transmittance and Hayes, the 
thickness of a film uses Optical company make POIKKU integrating sphere type hazemeter 
Precision [ Japanese ] using the micrometer by Mitutoyo Corp. — yellowing — the degree (Yl) 
was measured using the color difference meter by a Japanese electric-spectaculars company. 
[0019]Example 1 hypophosphorous-acid 0.08 weight section was dissolved in the amount 
part of methanol duplexs, this was mixed with OS-fold methylene chloride Ryobe, and the 
methylene chloride solution (A) of hypophosphorous acid was obtained. Lower type To 
PES 1 5 weight section which has 17.6 mol of repeated structure unit % shown by 82.4-mol % 
and ** 6 in the repeated structure unit shown by the-izing 5. The solution (A) was added so 
that hypophosphorous acid might be set to 100 ppm to PES, the methylene chloride was 
added so that the total quantity with a solution (A) might become 85 weight sections further, 
and the resin solution was obtained. 
[0020] 

[Formula 5][-ph-S02-ph-0-] 
[0021] 

[Formula 6][-ph-S02-ph-0-ph-ph-0-] 

[0022]After making this resin solution pour in and cast into a glass petri dish, it settles at a 
room temperature one whole day and night, and it is volatilization **** about a solvent. After 
taking out from a glass petri dish, it was made to dry at 120 ** at 90 ** for 8 hours for 8 
hours, and the PES film was obtained. The evaluation result of the obtained film is shown in 
Table 1 . 

[0023]Except having used the additive agent shown in the one to Examples 2-4 and 
comparative example 8 table 1, and its quantity, it carried out like Example 1 and the PES 
film was obtained. The evaluation result of the obtained film is shown in Table 1. 
[0024] 
[Table 1] 
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